Expression level of heterologous tat genes is crucial for in vivo reconstitution of a functional Tat translocase in Escherichia coli.
The Tat system has the remarkable capacity of exporting proteins in folded conformation across the cytoplasmic membrane. The functional Tat translocase from Gram-negative bacteria consists of TatA, TatB and TatC proteins. To gain information about the species specificity of the Tat translocase, we cloned tat genes from Gram-negative pathogens Shigella flexneri 2a str. 301, Vibrio cholerae El Tor N16961, Pseudomonas aeruginosa PAO1, thermophilic Sulfolobus solfataricus P2, Thermus thermophilus HB8 and from three Magnetospirillum species (AMB-1, MS-1 and MSR-1), and assessed the capacity of these Tat systems to restore the Tat-dependent growth defect of Escherichia coli tat mutants. We found that whereas the tat genes from the thermophilic bacterial and archaeal species were not functional in E. coli, other tat genes could all complement the phenotype of the E. coli tat mutants. In addition, a chimera composed of the N-terminus of V. cholerae TatE and C-terminus of M. magneticum TatA was functional. Whereas the expression of the tatABC genes from P. aeruginosa and Magnetospirillum strains must be induced to obtain a functional Tat system, overproduction of the V. cholerae TatABC proteins abolished the complementation. The complementation impairment seemed to be correlated with increasing level of slow-migrating TatC isoforms. In vitro studies showed that slow-migrating TatC isoforms in the purified V. cholerae TatABC complex increased with storage time. Together these results showed that the Tat translocases from the Gram-negative bacteria are generally functional in E. coli and the expression level is crucial for in vivo reconstitution of a functional Tat translocase.